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Cut view of airway
(bronchus)




Asthma

Alrway in Person
with Asthma

Normal Airway
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ANOTHER ROUTE TO ASTHMA

Bronchial tube in run-up Inflamed bronchial tube
to an asthma atttack during an attack
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| Cytokines

NKT cell

NKT cells release cytokines in
response to allergens, triggenng
inflammation. The air passages
become inflamed and mucus-filled Mucus \
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Monocyte .

fiber
Alveolar fluld
Red blood cell with surfactant
Respiratory
membrane

Reticular

Type I alveolar cell "
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macrophage
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Percent predicted:

Type of N |
response FEV, EVC FEV,/FVC %
Normal - 280% 280% 275%
Obstructive <80% 280%?* <75%
Restrictive 280% <80% 275%
Mixed <80% <80% <75%
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SEVERITY OF AIRWAY OBSTRUCTION | FEV, (% OF PREDICTED)
Mild =70
Moderate =60 and <70
Moderately Severe =50 and <60
Severe =34 and <50
Very Severe <34
SEVERITY OF CHEST RESTRICTION" FvC (% OF PREDICTED)
Mild =70 but <LLN
Moderate =60 and <70
Moderately Severe - =50 and <60
Severe =34 and <50
Very Severe <34

*When TLC is not available.
LLN = lower limit of normal.
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Normal Obstruction
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Restrictive
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Sand

* Beach sand, desert
sand, golf bunker
sand -- not harmful
with ordinary
exposure.

e Silicosis requires
intense &/or
prolonged exposure
to very fine airborne
sand particles.
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http://images.google.com/imgres?imgurl=http://www.waxvisual.com/wallpapers/rajasthan800.jpg&imgrefurl=http://www.waxvisual.com/wallpapers.html&h=600&w=800&sz=189&tbnid=URO3yaJzXj0J:&tbnh=106&tbnw=141&prev=/images%3Fq%3Ddesert%2Bsand%26hl%3Den%26lr%3D&oi=imagesr&start=1

oo ) st elite (8 ) gal il
om0 oSl G g Gl plad o B
L e 8o 5a Gaalis 53 cpl 29l e
313 g g (Al ) g g ol

JASES s g0 Cua 5y (ala )l
o @l ylad 4S8 el e Gl g S



Silicosis - Stone cutting
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Silicosis - Sandblasting

Compressed air at high pressure is used to blow fine sand or
other abrasive material through a hardened spray nozzle. The
abrasive particles quickly eat away whatever they are directed
at, leaving a clean, matte surface.
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http://images.google.com/imgres?imgurl=http://www.cdc.gov/niosh/docs/2004-108/images/Dcp49879.JPG&imgrefurl=http://www.cdc.gov/niosh/docs/2004-108/&h=389&w=446&sz=16&tbnid=QfaL99Xg08YJ:&tbnh=108&tbnw=124&hl=en&start=83&prev=/images%3Fq%3Dsandblasting%26start%3D80%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN

Silicosis - Coal Mining
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Silicosis - Tunnel construction

Worst single incidence of silicosis in U.S. —
Hawk’s Nest Tunnel, Gauley Bridge, W. Va., 1930-1931



http://images.google.com/imgres?imgurl=http://ghostdepot.com/rg/images/moffat%2520route/moffat%2520tunnel%2520construction%2520inside%2520haul%2520cars%2520mf-so25.jpg&imgrefurl=http://ghostdepot.com/rg/mainline/moffat%2520route/moffat%2520tunnel.htm&h=657&w=740&sz=115&tbnid=eibsKVcsKFQJ:&tbnh=123&tbnw=139&hl=en&start=1&prev=/images%3Fq%3Dtunnel%2Bconstruction%26svnum%3D10%26hl%3Den%26lr%3D
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Silicosis — history

Full description by
Bernardino Ramazzini
(1633-1714) in early 18™
century. “...when the
bodies of such workers are
dissected, they have been
found to be stuffed with
small stones.” Diseases of
Workers (De Morbis
Artificum Diatriba, 1713).




Silicosis - history

First U.S. description in 19 century.
Term silicosis introduced in 1870, from Latin silex, or flint.

Prevalence increased markedly with introduction of mechanized
mining.

Came to national attention 1930-1931 with construction of
Hawk’s Nest Tunnel in Gauley Bridge, West Virginia. Called
“the worst industrial accident in U.S. history.” At least 764
tunnel workers died from silicosis. Hawk’s Nest disaster led to
Congressional hearings in 1936, and new laws protecting
workers in many states.

Prevalence of silicosis has greatly declined in recent decades
because of effective industrial hygiene measures.



Silicosis deaths - declining

1,157 (1968) 148 (2002)

FIGURE 1. Number of silicosis deaths and age-adjusted mortality rate”, by year —
Mational Occupational Respiratory Mortality System, United States, 1968-2002

1,250

Mumber

* Par million persons aged =15 yaars.



http://www.cdc.gov/mmwr
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FPathogenesis of Pneumoconiosis
COAL SILICA ASBESTOS
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FOCAL DUST EMPHYSEMA SILICOTIC NODULE ASBESTOSIS



Lung pathology — autopsy specimens
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Silicosis — associated risks

Having silicosis increases risk of contracting
tuberculosis & lung cancer.

Degree of increased risk 1s highly variable;
depends on several OTHER factors, including
immune system & exposure history (for TB), age
& smoking history (for cancer).

Silicosis also strongly associated with scleroderma and
rheumatoid arthritis.

Other associations less well established: lupus, systemic
vasculitis, end-stage kidney disease.



Chest x-rays — silicosis

normal x-ray silicosis (upper lobes) silicosis -- diffuse



http://images.google.com/imgres?imgurl=http://a248.e.akamai.net/7/248/430/20040913134745/www.merck.com/mrkshared/mmanual/plates/p75_3.jpg&imgrefurl=http://www.merck.com/mrkshared/mmanual/plates/75pla3.jsp&h=437&w=500&sz=63&tbnid=xj5yAJK0ZvIJ:&tbnh=110&tbnw=127&hl=en&start=13&prev=/images%3Fq%3Dsilicosis%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DN
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Coal Worker’s Pneumoconiosis

 CWP 1s indistinguishable from Silicosis

Normal chest x-ray
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Simple Silicosis

normal chest x-ray simple silicosis




Accelerated Silicosis
(= Progressive Massive Fibrosis)

normal chest x-ray PMF




Accelerated Silicosis (PMF)

chest x-ray CT scan
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Eggshell calcification — almost
exclusively silicosis




Diagnosis of silicosis - summary

*Abnormal chest X-ray or chest CT scan

*History of significant exposure to silica dust

*Medical evaluation to rule out other causes of abnormal x-ray
*Pulmonary function tests

*Lung biopsy rarely used



Silicosis can be mis-diagnosed as
something else

 Silicosis can mimic:
— Sarcoidosis (benign inflammation of unknown cause)

— Idiopathic pulmonary fibrosis (lung scarring of
unknown cause)

— Lung cancer

— Several other lung conditions (chronic infection,
collagen-vascular disease, etc.)

Can usually make right diagnosis with
detailed history (occupational &
medical) or, rarely, a lung biopsy.



/“ %

Sl s Q\jq oL @)szau oy oSl Ggﬁ\u».u
jodﬁo‘ﬂé\ﬁ)AJﬁ@oJ}jJﬂiﬁgUﬁ\S\%JJﬁ

igh jlan K e dr jaie Gl (Saa




Bogus diagnoses

* Fool me once, shame on you.
* Fool me twice, shame on me.

Don’t let 1t happen again!
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